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此，本论文重点针对人 iPS 细胞在人肺腺癌 A549 细胞发生上皮-间充质转化
（epithelial-mesenchymal transition，EMT）中的作用进行研究。
研究目的：人 iPS细胞对人肺腺癌 A549细胞上皮-间充质转化过程的影响。
研究方法：人 iPS细胞和人肺腺癌 A549 细胞培养条件的优化，使两者增殖































Induced pluripotent stem cells (iPSCs) are associated with the advantages of
multi-lineage differentiation and strong self-proliferation.Stem cell therapy is an
important treatment that is applied in numerous fields such as experiment or clinical
medicine. However,the interaction between stem cells and tumor cells remains
unknown.It is indicated in some research that stem cells can promote growth and
metastasis of tumor.However,contrary results have also been reported in some
studies,which suggest that stem cells inhibit tumor growth.Therefore,this paper
focuses on the effect of human iPS cells in the occurrence of epithelial-mesenchymal
transition in human lung adenocarcinoma A549 cells.
Research objective:The effect of human iPS cells on epithelial-mesenchymal
transition in human lung adenocarcinoma A549 cells.
Research methods:Optimized culture conditions of human iPS cells and human
lung adenocarcinoma A549 cells,so that cells had excellent proliferation and growth
status.Indirect contact co-culture of human iPS cells and human lung adenocarcinoma
A549 cells was carried out using Transwell chamber,cytokines secreted by human iPS
cells could permeate into the microenvironment of human lung adenocarcinoma A549
cells through the filter membrane.Research under the conditions of indirect contact
co-culture of human iPS cells, changes in morphology,invasion ability
,apoptosis and proliferation of human non-small cell lung adenocarcinoma A549
cells,as well as in expression of EMT-related genes vimentin,
E-cadherin,N-cadherin,Snail, Slug,Twist,MMP-2 and MMP-9 were studied.
Research resultsand conclusion:
(1) Compared with blank control group and the negative control
group,experimental group human iPS cells with human lung adenocarcinoma A549
cells after co-culture,the cellular morphology of human lung adenocarcinoma A549
cells showed mesenchymal-like changes,enhance the invasion ability,reduce the
apoptosis rate,improve the proliferation ability, The mRNA expression quantity of















negative control group, while 5.49 folds relative to that in blank control group, and
that had significantly increased.The mRNA expression quantities of vimentin
increased,mRNA expression quantity of E-cadherin slightly reduced,mRNA
expression of the other genes,N-cadherin,Slug,Snail,Twist,MMP-2 the differences
were not significant.
(2)The results show that human iPS cells with human lung adenocarcinoma
A549 cells after co-culture can promote epithelial-mesenchymal transition in human
lung adenocarcinoma A549 cells,and enhance the migration and invasion abilities of
human lung adenocarcinoma A549 cells.


















iPS cells induced pluripotent stemcells 诱导性多能干细胞
CSCs cancer stem cells 肿瘤干细胞
EMT epithelial–mesenchymal transition 上皮细胞-间充质转化
MMPs matrix Metalloproteinases 基质金属蛋白酶
SP side population 侧群细胞
ALDH acetaldehyde dehydrogenase 乙醛脱氢酶
SPM stemness phenotype model 干细胞表型模型
RPE Retinal pigment epithelium 视网膜色素上皮细胞
PBS Phosphate Buffered Saline 磷酸缓冲盐
LASCs Lung adenoma stem cells 肺腺瘤干细胞
MSC Mesenchymal Stem Cells 间充质干细胞
F-12K Ham's F-12K (Kaighn's) Medium F-12K 培养基
DMSO dimethyl sulfoxide 二甲基亚砜
EDTA ethylemediaminetetra aceticacid 乙二胺四乙酸
FBS fetal blood serum 胎牛血清
MEF Mouse embryonic fibroblasts 小鼠胚胎成纤维细胞细胞
ER extracellular signal-regulated kinase 细胞外信号调节激酶
FAK focal adhesion kinase 局部粘着斑激酶
BaP Benzo A Pyrene 苯并芘
ECT2 epithelial cell carcinoma into 上皮细胞癌转化
protein2 antibodies 蛋白 2抗体
KLF4 transcriptional factor KLF4 核转录因子 KLF4
TGF Transforming growth factor 转化生长因子
CAE Carcino Embryonie Antigen 癌胚抗原




























































CD133，CD166，EpCAM，CD90 和 CD44 是肺癌 CSCs 的分子标记物[33-35]。也





用侧群细胞(SP)来辨别聚集在一起 CSCs 细胞集合[42]。SP 细胞的特点是可以被
Hoechst 33342 染料通过 ATP 结合盒转运蛋白而染色[43]。据研究，证明了 SP细
胞存在于人类肺癌细胞系，富含癌干细胞样细胞[44]。据 Han研究表明，TIMP-2





























挥了重要作用[50]。当 EMT 的过程触发，上皮细胞之间表达的粘附蛋白，如 E-
钙黏蛋白表达量会减少，却会表现间充质细胞的特征，如 Vimentin、N-cadherin、
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